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NEDED 


DEPARTMENT  OF  THE  ARMY 

NEW  ENGLAND  DIVISION,  CORPS  OF  ENGINEERS 
424  TRAPELO  ROAD 
WALTHAM.  MASSACHUSETTS  02154 


JUu  2  5  1979 


Honorable  Ella  T-  Grasso 

Governor  of  the  State  of  Connecticut 

State  Capitol 

Hartford,  Connecticut  06115 


Dear  Governor  Grasso: 

I  an  forwarding  to  you  a  copy  of  the  Poquonock  Dan  Phase  I  Inspection 
Report,  which  was  prepare;’  under  the  National  Program  for  Inspection  of 
Non-Federal  Dams.  This  report  is  presented  for  your  use  and  is  based 
upon  a  visual  inspection,  a  review  of  the  past  performance  and  a  brief 
hydrological  study  of  the  dam.  A  brief  assessment  is  included  at  the 
beginning  of  the  report.  I  have  approved  the  report  and  support  the 
findings  and  recommendations  described  in  Section  7  and  ask  that  you 
keep  me  informed  of  the  actions  taken  to  implement  them.  This  follow-up 
action  is  a  vitally  Important  part  of  this  program. 

A  copy  of  this  report  has  been  forwarded  to  the  Department  of  Environ¬ 
mental  Protection,  the  cooperating  agency  for  the  State  of  Connecticut. 
In  addition,  a  copy  of  the  report  has  also  been  furnished  the  owner, 
City  of  Groton,  Department  of  Utilities,  295  Meridian  Street,  P.0.  Box 
820,  Groton,  Connecticut  06340. 

Copies  of  this  report  will  be  made  available  to  the  public,  upon 
request,  by  this  office  under  the  Freedom  of  Information  Act.  In  the 
case  of  this  report  the  release  date  will  be  thirty  days  from  the  date 
of  this  letter. 

I  wish  to  take  this  opportunity  to  thank  you  and  the  Department  of 
Environmental  Protection  for  your  cooperation  in  carrying  out  this 
program. 


Incl 

As  stated 


Sincerely  yours, 


Cj6hn'p.  chandler 

Co\lonel,  Corps  of  Engineers 
OTvision  Engineer 
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Identification  No. 
Name  of  Dam: 

Town: 

County  and  State: 
Stream: 

Date  of  Inspection: 


CT  00231 

Poquonock  Reservoir  Dam 
Groton 

New  London,  Connecticut 
Great  Brook 
13  November  1978 


BRIEF  ASSESSMENT 

Poquonock  Reservoir  Dam  is  a  stonewall-earth  structure  about  285  ft. 
long,  with  a  maximum  height  of  about  12  ft.  It  was  constructed  in 
1901  and  is  said  to  incorporate  an  earlier  dam.  The  reservoir 
above  the  dam  serves  as  a  head  pond  and  equalizing  storage  facility 
for  the  City  of  Groton's  water  supply  system. 

A  90  ft.  length  of  the  masonry  wall  and  embankment,  which  is 
3.25  ft.  lower  than  the  remainder  of  the  dam,  serves  as  a  spillway. 

The  only  operative  outlet  is  the  intake  to  the  pumping  plant  adjacent 
to  the  dam. 

The  maximum  storage  capacity  of  the  reservoir  to  top  of  dam  is 
about  1,660  acre-ft.  and  the  drainage  area  is  about  14  square  miles. 
The  reservoir  is  about  1.61  miles  long  with  a  surface  of  184  acres 
at  spillway  crest  elevation.  Based  on  storage  capacity,  the  dam  is 
classified  as  intermediate  in  size.  Because  a  breach  of  the  dam 
might  cause  damage  to  the  water  treatment  and  pumping  plant,  other 
public  utility  facilities  downstream  of  the  dam,  several  commercial 
establishments,  a  church  and  U.S.  Route  1,  the  dam  has  been  classified 
as  having  a  significant  hazard  potential.  Based  on  Intermediate  size 
and  high  hazard,  the  test  flood  is  h  PMF. 

The  upstream  slope  of  the  embankment  has  become  eroded  by  wave  action 
above  the  present  limits  of  riprap.  There  is  also  some  embankment 
erosion  near  the  spillway  inlet  walls.  Brush  and  marsh  growth  have 
become  established  both  upstream  of  the  spillway  and  in  the  downstream 
channel.  Minor  seepage  is  evident  in  several  locations  on  the  face 
of  the  dam  and  at  the  end  of  the  downstream  riprap  slope,  while 
more  serious  leakage  was  noted  through  an  abandoned  filter  and  pumping 
plant.  Both  the  dam  and  its  appurtenant  structures  are  judged  to  be 
in  generally  good  condition. 
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The  test  flood  inflow  is  6,700  cfs.  Provided  that  the  stoplogs  were 
not  in  place,  the  test  flood  would  overtop  the  dam  by  about  2.5  ft., 
the  total  outflow  being  about  5,800  cfs.  The  spillway  is  adequate  to 
pass  an  outflow  corresponding  to  about  30  percent  of  the  test  flood; 
this  figure  would  be  lower  with  the  stoplogs  installed  on  the  spillway 
crest. 

Within  one  year  after  receipt  of  this  Phase  I  Inspection  Report, 
the  owner,  the  City  of  Groton,  should  retain  the  services  of  a 
registered  professional  engineer  to  make  hydrologic  and  structural 
investigations,  and  should  implement  the  results.  These  studies  should 

cover:  (1)  the  elevation  of  the  swale  east  of  the  dam  and  its 

impact  on  flood  outflows;  (2)  the  structural  stability  of  the 
dam  under  flood  surcharge  loadings;  (3)  the  adequacy  of  existing 
outlet  facilities  for  emergency  evacuation  of  the  reservoir; 

(4)  whether  modifications  to  the  dam  and/or  spillway  are 
required  to  improve  the  ability  of  the  facility  to  handle  higher 
inflows;  and  (5)  whether  modifications  are  required  to  forestall 
a  possible  undermining  of  the  downstream  riprap  slope. 

The  owner  should  also  implement  the  following  measures:  (1)  repair 
erosion  on  the  upstream  slope  and  extend  the  riprap  protection; 

(2)  repair  scoured  areas  of  the  embankment  adjacent  to  the  spillway 
guide  walls;  (3)  remove,  growth  from  the  downstream  channel  and 
the  area  upstream  of  the  spillway;  (4)  monitor  once  per  month 
the  seepage  through  the  face  of  the  dam  and  the  downstream  riprap 
slope;  (5)  investigate  the  leakage  through  the  abandoned  pumping  plant 
and  stop  it  if  possible;  monitor  the  leakage  monthly;  (6)  develop 
a  formal  surveillance  and  warning  plan  from  the  present  informal  plan; 
and  (7)  continue  the  present  practice  of  having  semi-annual  technical 
inspections. 


This  Phase  I  Inspection  Report  on  Poquonock  Dam 

has  been  reviewed  by  the  undersigned  Review  Board  members.  In  our 
opinion,  the  reported  findings,  conclusions,  and  recommendations  are 
consistent  with  the  Recommended  Guidelines  for  Safetv  Inspection  of 


Dams,  and  with  good  engineering  judgment  and  practice,  and  is  hereby 
submitted  for  approval. 


yLt upA 


JOSEPH  A.  MCELROY,  MEMBER 
Foundation  &  Materials  Branch 
Engineering  Division 


4: 


CARNEY  M.'T'ERZIAN,  MEMBER 
Design  Branch 
Engineering  Division 


JOSEPH  p  FIN  EG  AN,  JR.,  CHjhjSu 
Cnief,  Reservoir  Control  CerN-ei 
Water  Control  Branch 
Engineering  Division 


APPROVAL  RECOMMENDED: 


'jOE  B.  FRYAR  ' 

Chief,  Engineering  Division 


PREFACE 


This  report  is  prepared  under  guidance  contained  in  the  Recommended 
Guidelines  for  Safety  Inspection  of  Dams,  for  Phase  I  Investigations. 
Copies  of  these  guidelines  may  be  obtained  from  the  Office  of  Chief 
of  Engineers,  Washington,  D.C.  20314.  The  purpose  of  a  Phase  I 
Investigation  is  to  identify  expeditiously  those  dams  which  may  pose 
hazards  to  human  life  or  property.  The  assessment  of  the  general 
condition  of  the  dam  is  based  upon  available  data  and  visual  inspec¬ 
tions.  Detailed  investigation,  and  analyses  involving  topographic 
mapping,  subsurface  investigations,  testing,  and  detailed  computa¬ 
tional  evaluations  are  beyond  the  scope  of  a  Phase  I  investigation; 
however,  the  investigation  is  intended  to  identify  any  need  for  such 
studies. 

In  reviewing  this  report,  it  should  be  realized  that  the  reported 
condition  of  the  dam  is  based  on  observations  of  field  conditions  at 
the  time  of  inspection  along  with  data  available  to  the  inspection 
team.  In  cases  where  the  reservoir  was  lowered  or  drained  prior  to 
inspection,  such  action,  while  improving  the  stability  and  safety  of 
the  darn,  removes  the  normal  load  on  the  structure  and  may  obscure 
certain  conditions  which  might  otherwise  be  detectable  if  inspected 
under  the  normal  operating  environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends  on  numer¬ 
ous  and  constantly  changing  internal  and  external  conditions,  and  is 
evolutionary  in  nature.  It  would  be  incorrect  to  assume  that  the 
present  condition  of  the  dam  will  continue  to  represent  the  condition 
of  the  dam  at  some  point  in  the  future.  Only  through  continued  care 
and  inspection  can  there  be  any  chance  chat  unsafe  conditions  be 
detected. 

Phase  I  inspections  are  not  intended  to  provide  detailed  hydrologic 
and  hydraulic  analyses.  In  accordance  with  the  established  Guide¬ 
lines,  the  Spillway  Test  Flood  is  based  on  the  estimated  "Probable 
Maximum  Flood"  for  the  region  (greatest  reasonably  possible  storm 
runoff),  or  fractions  thereof.  Because  of  the  magnitude  and  rarity 
of  such  a  storm  event,  a  finding  that  a  spillway  will  not  pass  the 
test  flood  should  not  be  interpreted  as  necessarily  posing  a  highly 
inadequate  condition.  The  test  flood  provides  a  measure  of  relative 
spillway  capacity  and  serves  as  an  aid  in  determining  the  need  for 
more  detailed  hydrologic  and  hydraulic  studies,  considering  the  size 
of  the  dam,  its  general  condition  and  the  downstream  damage 
potential. 
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POQUONOCK  DAM 


Overview  from  right  abutment. 


PHASE  I  INSPECTION  REPORT 
POQUONOCK  RESERVOIR  DAM  CT  00231 
SECTION  1  -  PROJECT  INFORMATION 
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1.1  General 


a.  Authority 

Public  Law  92-367,  August  8,  1972,  authorized  the  Secretary 
of  the  Army,  through  the  Corps  of  Engineers,  to  initiate  a 
national  program  of  dam  inspection  throughout  the  United 
States.  The  New  England  Division  of  the  Corps  of  Engineers 
has  been  assigned  the  responsibility  of  supervising  the 
inspection  of  dams  within  the  New  England  Region.  Louis 
Berger  &  Associates,  Inc.  has  been  retained  by  the  New 
England  Division  to  inspect  and  report  on  selected  dams  in 
the  State  of  Connecticut.  Authorization  and  notice  to 
proceed  was  issued  to  Louis  Berger  &  Associates,  Inc.  under 
a  letter  of  27  October  1978  from  Max  B.  Scheider,  Colonel, 
Corps  of  Engineers.  Contract  No.  DACW33-78-C-0371,  Job 
Change  No.  1,  has  been  assigned  by  the  Corps  of  Engineers 
for  this  work. 

b.  Purpose 

1.  Perform  technical  inspection  and  evaluation  of  non- 
Federal  dams  to  identify  conditions  which  threaten  the 
public  safety  and  thus  permit  correction  in  a  timely 
manner  by  non-Federal  interests. 

2.  Encourage  and  assist  the  States  to  initiate  quickly 
effective  dam  safety  programs  for  non-Federal  dams. 

3.  Update,  verify  and  complete  the  National  Inventory  of 
Dams . 

1.2  Description  of  Project 
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a.  Location 

Poquonock  Reservoir  Dam  is  located  on  Great  Brook,  immediately 
above  the  Poquonock  River  estuary,  in  the  Town  of  Groton  in 
southeast  Connecticut.  Poquonock  Reservoir  used  to  be  named 
Groton  Reservoir  and  at  one  time  it  was  known  as  Borough 
Reservoir.  The  dam  is  situated  in  New  London  County  north  of 
the  community  of  Poquonock  Bridge,  about  2  miles  east  of  the 
City  of  Groton  on  U.S.  Route  1.  The  dam  is  located  so  that 
its  tailwater  is  only  slightly  above  tidewater  level. 
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b.  Description  of  Dam  and  Appurtenances 
1.  Dam 

Poquonock  Reservoir  Dam  is  a  285  ft.  long  stonewall-earth 
dam  structure  with  a  maximum  height  of  about  12  ft. 
above  natural  ground  surface,  built  across  the  valley 
at  the  junction  of  Great  Brook  and  the  Poquonock  River. 
The  ashlar  masonry  wall  has  a  downstream  face  on  a 
1  to  15  batter,  a  2  ft.  top  width  and  a  stepped  upstream 
face  on  a  1  to  4  batter.  The  height  of  the  wall  is 
about  15.5  ft.  and  its  bottom  width  is  6  ft.  The  ratio 
of  bottom  width  to  height  is  0.39  to  1.  An  earth  embank¬ 
ment  is  placed  against  the  upstream  face  of  the  masonry 
wall,  with  a  top  width  of  about  12  ft.  and  an  upstream 
slope  of  about  2  to  1.  Small  stone  riprap  covers 
portions  of  the  upstream  slope.  The  upper  portion  of 
the  upstream  slope  and  the  top  of  the  embankment  are 
sodded.  Since  no  bedrock  is  evident  in  the  area,  it 
is  assumed  that  the  ashlar  wall  was  placed  entirely 
on  an  earth  base.  The  depth  of  the  footing  is  about 
3  ft.  below  ground  surface. 

At  the  right  end  of  the  dam,  the  embankment  turns 
about  70  degrees  upstream  for  about  100  ft.  to  close 
off  the  low  area  on  the  left  side  of  the  reservoir 
bank.  A  paved  area  is  provided  to  the  right  of  this 
closure  dike. 

A  sketch  plan  and  cross  section  of  the  dam  is  delineated 
on  Figure  1,  Sheet  D-l,  Appendix  D. 

j  2.  Spillway 

A  90  ft.  length  of  the  ashlar  wall  and  embankment  at 
the  left  end  of  the  dam  is  constructed  about  3.25  ft. 
lower  than  the  top  of  the  remainder  of  the  dam,  to  serve 
as  a  spillway.  About  39.5  ft.  of  its  90  ft.  length  is 
occupied  by  four  pier  blocks  16  in.  high,  between  which 
3  bays  of  19  in.  high  stoplogs  are  normally  installed. 

A  walkway  across  the  spillway  width,  supported  on  the 
pier  blocks,  provides  access  for  installation  and 
removal  of  the  three  stoplogs.  End  retaining  and 
guide  walls  are  provided  at  each  side  of  the  spillway 

i  reach.  The  left  wall  measures  3' 3"  high  above  the 

spillway  sill,  while  the  right  wall  measures  3 '5" 
above  the  sill.  The  footing  depth  of  the  walls  into 
the  upstream  embankment  is  not  known. 
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The  area  downstream  from  the  spillway  section  is  paved 
with  large  hand-laid  riprap,  for  a  distance  of  about 
35  ft.,  which  provides  a  relatively  smooth,  erosion- 
resistant  channel  into  the  downstream  riverbed.  The 
level  of  the  riprap  at  its  junction  with  the  vertical 
wall  is  from  1  to  3  ft.  below  overflow  sill  level. 

Its  level  at  the  downstream  end  is  about  11  ft.  lower 

than  that  of  the  overflow  sill.  Beyond  the  riprap, 

a  scour  channel  has  been  eroded  about  5  or  6  ft.  deeper 
than  that  at  the  end  of  the  riprap.  It  is  understood 

that  the  present  riprap  was  added  in  1968  to  replace  a 

rock-filled,  wooden  crib  apron  constructed  at  the  toe 
of  the  dam.  It  is  not  known  how  deep  the  original 
channel  was  eroded  at  the  base  of  the  toe  when  the 
riprap  was  placed,  whether  the  erosion  was  backfilled 
with  earth  or  rock,  or  what  the  thickness  of  the 
present  riprap  is . 

A  cross  section  of  the  spillway  is  delineated  on  Figure  1, 
Sheet  D-l,  Appendix  D. 

3.  Outlets 

Except  for  the  intakes  into  the  pumping  and  filter  plant, 
which  are  located  to  the  right  of  the  dam  in  the  right 
abutment,  no  other  outlets  are  operative  at  the  dam. 

An  open  20  in.  cast  iron  pipe  projects  through  the  down¬ 
stream  face  of  the  dam  about  10  ft.  below  the  top  and 
about  10  ft.  to  the  right  of  the  right  spillway  guide 
wall.  There  is,  however,  no  evidence  of  a  control  hoist 
on  the  reservoir  side  to  the  right  of  the  spillway  wing- 
wall.  It  is  conjectured  that  a  control  gate  either  still 
exists  at  the  inlet  to  the  pipe,  or  that  the  gate  has 
been  removed  and  the  pipe  blocked  off  with  earth  or 
concrete. 

A  disused  penstock  intake  structure  is  located  at  the 
upstream  face  of  the  dam,  about  36  ft.  left  of  the 
right  end  of  the  dam.  Two  penstock  pipes  lead  from  this 
intake  through  the  dam  to  two  old  partially  dismantled 
hydraulic  turbines.  These  turbines  are  in  an  advanced 
stage  of  disrepair  and  the  former  pumping  and  filtration 
plants  at  the  site  have  been  all  but  abandoned. 

A  12  in.  dia.  bypass  pipe  also  leads  from  the  intake 
structure  to  the  downstream  channel.  It  was  not 
ascertained  whether  releases  could  be  made  through  these 
penstocks  and  the  bypass  pipe  in  the  event  of  the  need 
for  an  emergency  evacuation  of  the  reservoir. 
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Size  Classification 


Poquonock  Reservoir  Dam  is  about  12  ft.  high,  impounding 
an  estimated  900  acre-ft.  to  spillway  crest  level  and 
about  1,700  acre-ft.  to  the  top  of  the  dam.  In  accordance 
with  the  size  and  capacity  criteria  given  in  Recommended 
Guidelines  for  Safety  Inspection  of  Dams,  storage  capacity 
governs  and  therefore  the  project  is  classified  as 
intermediate  in  size. 

d.  Hazard  Criteria 

A  breach  failure  of  Poquonock  Reservoir  Dam  or  dike  would 
release  water  down  a  1,500  ft.  reach  of  the  Poquonock 
River  upstream  from  the  Boston  Post  Road  U.S.  Route  1 
crossing,  and  then  into  the  Poquonock  River  estuary.  The 
Filter  Plant,  Sludge  Pump  Station,  the  Town  of  Groton 
Sewage  Pump  Station  and  other  facilities  of  the  Groton 
Department  of  Utilities,  several  small  commercial 
establishments  and  a  church  near  the  Route  1  crossing, 
and  the  Route  1  highway  bridge  would  be  adversely  affected 
by  a  large  outflow  from  the  reservoir.  Consequently, 
Poquonock  Reservoir  Dam  has  been  classified  as  having  a 
significant  hazard  potential  in  accordance  with  the 
Recommended  Guidelines  for  Safety  Inspection  of  Dams. 

e.  Ownership 

Poquonock  Reservoir  Dam  is  owned  by  the  City  of  Groton, 
Department  of  Utilities. 

f.  Operator 

Alfred  C.  Dion,  Chief  Engineer 

Ronald  G.  Munro,  Superintendent  of  Water  Operations 

Richard  M.  Stevens,  Chief  Operator,  Filtration  Plant 

City  of  Groton 
Department  of  Utilities 
295  Meridian  Street,  P.0.  Box  820 
Groton,  CT  06340 

Telephone:  (203)  445-8571 
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g.  Purpose  of  Dam 

The  reservoir  created  by  Poquonock  Reservoir  Dam  serves 
as  a  head  pond  and  equalizing  storage  facility  for  supplying 
inflows  into  the  pumping  and  filtering  facilities  for  the 
City  of  Groton's  domestic  water  supply  system.  The  Poquonock 
Reservoir  is  operated  in  conjunction  with  other  storage 
facilities  upstream,  namely,  the  Smith  Lake  (previously 
Poquonock  Lake)  and  Pohegnut  Reservoirs  on  Hatching  Brook 
and  the  Buddington  Pond,  Ledyard  and  Morgan  Pond  Reservoirs 
on  Great  Boook. 

h.  Design  and  Construction  History 

Except  for  a  single  plan  of  the  proposed  original  dam,  no 
information  has  been  recovered  regarding  its  design  or 
construction,  but  the  records  show  it  as  having  been  built 
in  1901.  From  appearances,  the  concrete  cap  at  the 
spillway  sill  and  the  pier  blocks  were  not  a  part  of  the 
original  construction,  but  were  added  later,  in  all 
probability  to  permit  installing  the  stoplogs  so  as  to 
raise  the  reservoir  level  and  reduce  pumping  head. 

The  heavy  riprapping  downstream  from  the  spillway  was 
added  in  1968,  presumably  to  fill  an  erosion  pool 
created  by  a  washout  of  the  original  wooden  crib  apron.. 

It  is  not  known  when  the  use  of  the  turbines  and  the 
old  pumping  and  filtration  plant  downstream  from  the 
dam  was  abandoned. 

i.  Normal  Operational  Procedure 

The  Poquonock  Reservoir  is  operated  in  conjunction  with 
other  water  storage  facilities  by  the  Department  of 
Utilities  personnel  at  the  pumping  and  filter  plant  below 
the  damsite.  The  plant  is  manned  around  the  clock. 

There  are  formal  documented  operational  procedures  for 
the  reservoir. 

1.3  Pertinent  Data 


a.  Drainage  Area 

The  total  drainage  area  above  Poquonock  Dam  is  about  14.2 
square  miles,  being  about  64  miles  long  and  a  maximum  of 
about  34  miles  wide.  Poquonock  Reservoir  occupies  about 
14  miles  of  the  basin  length  and  is  fed  by  the  meeting 
of  Hempstead  and  Great  Brooks  from  the  north,  and  Hatching 
House  Brook  from  the  east.  Storage  reservoirs  are  sited 
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sq .  mi . 
sq.  mi. 

sq.  mi. 

sq.  mi. 
sq.  mi. 

sq .  mi . 

A  sketch  of  the  drainage  area  showing  the  location  of  the 
reservoirs  and  streams  is  illustrated  on  Sheet  D-2, 

Appendix  D. 

The  topography  of  the  drainage  basin  is  generally  rolling 
to  mountainous  wooded  terrain,  with  several  swampy  areas 
along  the  Great  Brook  water  course.  The  rim  of  the  basin 
rises  generally  up  to  200  ft.  above  the  stream  valley; 
Gungywamp  Hill  west  of  Thompson  and  Great  Brooks  rises 
steeply  about  250  ft.  above  the  valley  floor.  The 
longest  unrestricted  water  course  into  the  Poquonock 
Reservoir  is  the  Thompson-Great  Brook  stream,  measuring 
4.6  miles,  with  an  average  slope  of  about  55  ft.  per 
mile. 

b.  Discharge  at  Damsite 

1.  Outlet  Works  Conduits 

As  noted  in  Para.  1.2,  no  outlets  are  now  operative  at 
Poquonock  Dam.  Five  low  lift  pumps  are  installed  in 
the  pumping  plant  drawing  water  from  the  reservoir, 
with  a  normal  capacity  of  about  11  to  12  mgd 
(17  to  18.5  cfs)  and  with  a  maximum  capability  of 
27  mgd  (42  cfs)  with  all  facilities  operating. 

2.  Maximum  Known  Flood  at  Damsite 

As  noted  in  Section  5.1,  the  maximum  flow  recorded 
at  the  stream  gaging  station  800  ft.  downstream  from 
the  dam  was  464  cfs.  on  September  12,  1954. 


upstream  from  Poquonock  Reservoir  on  both  the  incoming 
streams,  namely:  Morgan  Pond,  Ledyard  and  Buddington 
Pond  Reservoirs  on  Great  Brook;  and  Pohegnut  and  Smith 
(Poquonock)  Lake  Reservoirs  on  Hatching  House  Brook. 
Sub-drainage  areas  to  the  various  facilities  are  as 
follows: 

1.  Above  Morgan  Pond  Dam  3.80 

2.  Between  Morgan  Pond  and  Ledyard  Dams  1.38 

3.  Great  Brook  below  Ledyard  Dam  and  above 

Buddington  Pond  3.29 

4.  Hempstead  and  Beaver  Brooks  above 

Buddington  Pond  2.83 

5.  Hatching  House  Brook  above  Pohegnut  Dam  1.43 

6.  Great  Brook  above  Poquonock  Dam  and  below 

Buddington  Pond  1.43 
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3.  Spillway  Capacities 


A  spillway  discharge  curve  has  been  prepared  for  the 
spillway  as  it  presently  exists.  Separate  and  combined 
curves  for  spillway  and  for  dam  overtoppings  are  shown 
on  Figure  2,  Sheet  D-3,  Appendix  D.  Computations  are 
shown  on  Sheet  D-4.  Pertinent  discharges  are  as 
follows: 

(a)  Spillway  capacity  to  top  of  dam  -  El  25.25 


-  Stoplogs  removed 

1,160 

cfs 

-  Stoplogs  in  place 

Spillway  capacity  at  test  flood 
elevation  -  El  27.75 

660 

cf  s 

-  Stoplogs  removed 

3,075 

cfs 

-  Stoplogs  in  place 

Total  project  discharge  at  test  flood 
elevation  -  El  27.75 

2,480 

cfs 

-  Stoplogs  removed 

5,800 

cfs 

c.  Elevations  (ft.  above  MSL) 

1.  Streambed  at  centerline  of  dam  lO.OjT 

2.  Maximum  tailwater  -  Unknown;  may  be  affected  by  tidewater 

3.  Upstream  portal  invert  diversion  tunnel  -  Not  applicable 

4.  Recreation  pool  -  Not  applicable 

5.  Full  flood  control  pool  -  Not  applicable 

6.  Spillway  crest  22.00 

7.  Design  surcharge  -  Not  applicable 

8.  Top  of  dam  -  Left  portion  25.25 

-  Right  portion  25.42 

9.  Test  flood  design  surcharge  27.75 

d.  Reservoir 

1.  Length  of  maximum  pool  8,500  ft. 

2.  Length  of  recreational  pool  -  Not  applicable 

3.  Length  of  flood  control  pool  -  Not  applicable 

e.  Storage  (acre-ft.) 

1.  Recreation  pool  -  Not  applicable 

2.  Flood  control  pool  -  Not  applicable 

3.  Spillway  crest  pool  -  900 
Spillway  crest  piers  -  1,160 
Spillway  stoplogs  -  1,210 

4.  Top  of  dam  -  1,660 

5.  Test  flood  pool  -  2,490 
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f.  Reservoir  Surface  (acres) 

1.  Recreation  pool  -  Not  applicable 

2.  Flood  control  pool  -  Not  applicable 

3.  Spillway  crest  -  184 

4.  Test  flood  pool  -  288 

5.  Top  of  dam  -  243 

g.  Dam 

1.  Type  -  Stonewall-earth 

2.  Length  -  285  ft. 

3.  Height  -  12  ft. 

4.  Top  width  -  14  ft. 


1 

5. 

Side  slopes  -  Upstream- 2  horizontal  to  1  vertical 
Downstream-  vertical 

6. 

Zoning  -  Downstream  -  ashlar  masonry  stone  wall 
Upstream  -  earth  fill  embankment 

7. 

Impervious  core  -  None 

8. 

Cutoff  -  Unknown 

> 

9. 

Grout  curtain  -  Unknown 

10. 

Other  -  Nil 

i 


i 


i 


» 


h.  Diversion  and  Regulating  Tunnel  -  None 

i.  Spillway  »  • 

1.  Type  -  Overflow  section  through  top  of  dam 

2.  Length  of  weir  -  90  ft.  total,  obstructed  by  39.5  ft. 

of  16  in.  high  pier  blocks 

3.  Crest  elevation  -  Spillway  sill  -  Elev.  22.00 

Top  of  pier  blocks  -  Elev.  23.33 

4.  Stoplogs  -  19  in.  high  installed  on  50.5  ft.  of  spillway 

crest  length 

5.  Upstream  channel  -  Through  top  of  dam 

6.  Downstream  channel  -  Hand-placed  riprap  for  distance  of 

35  ft.  below  dam. 

7.  General  -  Nil 

j .  Regulating  Outlets 

1.  No  outlets  operative  at  dam 

2.  Pumping  plant  withdrawal  from  reservoir.  Five  low  lift 
pumps  with  up  to  42  cfs  capacity. 
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SECTION  2  -  ENGINEERING  DATA 


•  • 


2.1  Design 

The  dam  is  said  to  have  been  designed  and  built  about  1901. 

The  only  plan  of  record  recovered  shows  a  proposed  design 
prepared  by  Daboll  and  Crandall,  Engineers,  New  London,  CT. 

This  plan  is  on  file  with  the  City  of  Groton's  Department 
of  Utilities,  Pocket  57,  Folder  5,  Plan  2.  A  copy  is 
included  in  Appendix  B. 

In  1974  Metcalf  and  Eddy,  Inc.,  Engineers,  of  Boston,  MA, 
made  a  preliminary  study  and  design  of  a  scheme  to  enlarge  the 
spillway  and  raise  the  dam,  so  that  the  facility  could  handle 
a  flood  inflow  equal  to  that  of  a  1938  record  storm,  without 
an  overtopping  of  the  dam.  A  hydrological  study,  made  by  them 
in  1969  in  this  connection,  used  data  from  the  record  storm 
at  a  nearby  drainage  basin.  The  data  was  transposed  to  the 
Great  Brook  basin  area  and  runoffs  were  estimated  on  the  basis 
of  CSM  values  gleaned  from  the  transposed  area  criteria. 

This  1938  flood  had  an  inflow  estimated  to  be  30  percent 
of  the  test  flood.  Apparently,  the  proposed  modifications 
were  never  carried  out.  A  copy  of  this  study  is  available  from 
the  State  of  Conn.  Dept,  of  Environmental  Protection. 

2 . 2  Construction 

It  is  not  known  by  whom  the  construction  was  carried  out  in 
1901  or  thereabouts. 

2.3  Operation 

The  facility  is  operated  as  a  water  supply  storage  and 
equalization  reservoir  by  the  City  of  Groton  Department  of 
Utilities,  in  conjunction  with  their  pumping  and  filtration 
plant.  There  are  formal  operating  procedures  for  the  reservoir. 

2.4  Evaluation 


•  • 


•  • 


•  • 


•  • 


•  • 
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•  • 


a.  Availability 

Insufficient  information  is  available  for  an  assessment  to 
be  made  of  the  safety  of  the  dam.  The  basis  of  the 
information  presented  in  this  report  is  principally  the 
visual  observations  of  the  inspection  team. 
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fa.  Adequacy 


The  lack  of  In-depth  engineering  data  did  not  allow  for 
a  definitive  review.  Therefore,  the  adequacy  of  this 
dam  could  not  be  assessed  from  the  standpoint  of  reviewing 
design  and  construction  data,  but  is  based  primarily  on 
visual  inspection,  past  performance  history  and  sound 

engineering  judgment.  * 

c.  Validity 

The  validity  of  such  engineering  data  as  was  acquired 
is  considered  acceptable  and  is  not  challenged. 
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SECTION  3  -  VISUAL  INSPECTION 


3.1  Findings 


a.  General 

The  visual  inspection  of  Poquonock  Dam  and  Reservoir, 
and  of  the  associated  storage  facilities  upstream,  took 
place  on  13  November  1978.  At  that  time  the  reservoir 
was  about  1  in.  below  the  spillway  crest  level. 

The  facility  is  well  tended  by  a  staff  from  the  adjoining 
pumping  and  water  treatment  plant,  with  reasonably  good 
housekeeping  on  and  near  the  dam  insofar  as  vegetation 
control,  grass  cutting  and  general  routine  maintenance 
are  concerned. 

b .  Dam 

The  alignment  of  the  downstream  face  wall  of  the  dam 
appeared  to  be  straight,  and  although  the  dam  is  slightly 
higher  at  the  right  of  the  spillway  than  at  the  left, 
there  was  no  evidence  of  unequal  settlement  or  subsidence 
of  the  wall. 

From  an  examination  of  the  ashlar  wall  forming  the  downstream 
face  of  the  dam,  both  open  and  mortar-filled  joints  were  noted 
(Appendix  C,  Photo  No.  1).  It  could  not  be  determined  whether 
the  wall  was  originally  laid  up  with  mortared  or  unmortared 
joints,  whether  it  is  of  massive  cemented  masonry  construction, 
or  whether  it  is  simply  a  "stonewall"  facing  with  uncemented 
joints,  the  latter  having  been  common  practice  at  the  turn  of 
the  century.  Seepage  through  the  ashlar  wall  was  minimal,  with 
moist  stone  seeps  in  evidence  in  about  four  locations  to  the 
right  of  the  spillway  and  along  the  face  below  the  spillway 
(Appendix  C,  Photo  No.  2). 

In  the  area  immediately  downstream  of  the  right  end  of 
the  dam,  the  terrain  was  very  marshy,  with  standing  water 
2  to  3  ft.  deep  in  an  ill-defined  channel  with  no  flow. 

It  is  not  known  whether  this  marsh  originated  from  seeps 
through  the  downstream  wall  of  the  dam  or  from  some  other 
source. 

The  upstream  slope  of  the  embankment  portion  of  the  dam 
showed  local  evidence  of  erosion  owing  to  wave  action, 
where  the  slope  was  insufficiently  covered  with  riprap. 

Some  runoff  erosion  near  the  spillway  masonry  walls  has 

11 


•  •  •  • 


•  •  •  •  • 


•  • 


•  • 


•  • 


•  • 


•  •  < 


occurred.  Several  muskrat  burrows  along  the  upstream 
slope  of  the  dam  were  noted,  but  the  maintenance  staff 
felt  that  the  once  moderate  infestation  had  been 
successfully  eliminated. 

The  low  dike  extending  upstream  from  the  right  end  of  the 
dam  appeared  to  be  stable,  with  the  same  deficiencies 
as  noted  at  the  main  dam,  such  as  erosion  from  wave  action 
and  lack  of  adequate  riprap  on  the  reservoir  side. 

Appurtenant  Structures 

1.  Spillway 

The  three  stoplogs  were  in  place  at  the  time  of  the 
inspection,  but  the  reservoir  was  below  the  sill  of  the 
crest.  The  stoplogs  are  16  ft.  4  in.  long  planks 
supported  in  slots  in  the  piers.  The  stoplogs  can  be 
reached  from  the  walkway  bridge  across  the  spillway. 

Their  removal  can  be  effected  from  the  walkway 

by  a  "come-along"  and  fittings  in  the  stoplog  planks 

and  in  the  walkway  bridge  (Appendix  C.  Phoi_o  Nos.  3  and  4). 

This  walkway  might  tend  to  collect  floating  debris. 

The  area  downstream  from  the  spillway  crest  for  a  distance 
of  about  35  ft.  was  covered  with  hand-laid  riprap, 
which  it  is  understood  was  placed  in  1968  to  replace 
a  rock  crib  apron  at  the  foot  of  the  ashlar  wall. 

The  riprap  stones  were  smoothly  laid,  some  being  up  to 
about  4  square  ft. in  area.  The  bedding  for  this  riprap 
could  not  be  observed  (Appendix  C,  Photo  Nos.  5  and  6). 

On  the  downstream  face  of  the  nearly  vertical  wall, 
below  the  concrete  cap  forming  the  spillway  sill  and 
the  top  of  the  riprap,  there  were  about  six  seep  areas. 

In  the  past,  the  maintenance  staff  has  introduced 
bentonite  into  the  fissures  along  the  upstream  face 
of  the  masonry  wall  to  control  this  seepage.  Joints 
have  also  been  caulked  with  a  "Hydrotite11  compound. 

Seepage  was  also  observed  near  the  right,  center  and 
to  the  left  of  the  lower  end  of  the  riprap  channel, 
estimated  to  be  flowing  at  about  0.3  gpm,  0.5  gpm 
and  0.1  gpm,  respectively. 

Immediately  upstream  from  the  spillway  channel, 
upstream  from  the  pier  blocks  and  on  the  left  side, 
minor  growths  of  cattails  and  bullrushes  were  noted. 


2.  Outlets 
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A  20  in.  dia.  outlet  pipe  was  observed  extending  through 
the  downstream  wall  about  10  ft.  below  the  top  of  the 
dam  and  about  10  ft.  right  of  the  right  spillway  wall. 

Mo  inlet  structure  or  gate  stem  was  visible  on  the 
upstream  side  of  the  dam  in  this  vicinity.  It  is 
reasoned  that  this  was  originally  a  low  level  outlet 
which  has  deteriorated  and  has  been  abandoned. 

The  intake  structure  near  the  right  end  of  the  dam  and 
the  penstock  pipes  extending  through  the  dam  to  two 
partially  dismantled  turbines  also  appeared  to  be  in 
disuse,  as  was  the  old  pumping  station  building 
immediately  downstream.  A  steady  stream  of  water, 
estimated  at  about  5  gpm,  was  flowing  from  beneath  a 
broken  12  in.  dia.  pipe  on  the  right  side  of  the 
abandoned  effluent  channel  downstream  from  the  turbine 
platform.  Inside  the  old  pumping  station  building, 
audible  sounds  of  running  water  below  the  floor  were 
noted,  being  most  noticeable  near  some  old  valves 
located  near  the  generator  room. 

Withdrawal  from  the  reservoir  is  made  through  the 
intake  to  the  pump  house  about  100  ft.  upstream  from 
the  right  end  of  the  dam,  where  five  pumps  are  housed. 

d.  Reservoir  Area 

A  swale  or  saddle  area  about  250  ft.  wide  was  noted  about 
200  to  300  ft.  left  of  the  left  end  of  the  dam,  which 
appeared  to  have  its  low  point  about  2  ft.  below  the  top  of 
the  dam.  This  could  only  be  verified  by  means  of  a  survey, 
which  is  outside  the  scope  of  this  inspection. 

The  reservoir  banks  are  gently  sloping  and  appear 
stable.  The  reservoir  area  is  continually  patrolled 
and  maintained  as  a  water  supply  preserve. 

e.  Downstream  Channel 

As  noted  in  Section  1.2,  water  released  from  Poquonock 
Dam  would  flow  into  the  estuary  of  the  Poquonock  River, 
a  tidewater  stream  emptying  into  Long  Island  Sound. 

This  estuary  is  crossed  by  U.S.  Route  1  about  1,500  ft.  below 
the  dam  and  by  the  Penn  Central  Railroad  about  1,500  ft. 
farther  downstream. 


•  ••••••• 


•  •  •  •  • 


L  3 


The  waterway  under  the  Route  1  bridge  consists  of  two 
arched  openings,  each  of  10  ft.  span  and  with  about 
6  ft.  crown  height  above  the  water  surface  at  the  time 
of  the  inspection.  Watermarks  on  the  piers  indicated  that 
for  some  high  tides  the  crown  height  is  reduced  to  about 
3.5  ft.  The  depth  to  river  bottom  was  not  ascertained. 

The  downstream  channel  between  the  dam  and  the  highway 
bridge  was  rather  heavily  overgrown  with  vegetation  and  trees. 

3 . 2  Evaluation 

The  visual  inspection  of  the  dam  and  its  appurtenant  structures 
revealed  sufficient  information  to  permit  an  assessment  to  be 
made  of  most  of  the  features  relating  to  the  stability  and 
integrity  of  the  structures.  The  Poquonock  Reservoir  Dam  and 
appurtenant  works  are  judged  to  be  in  generally  good  condition. 


SECTION  4  -  OPERATIONAL  PROCEDURES 


4.1  Procedures 


The  Poquonock  Reservoir  Dam  is  operated  by  personnel  of  the 
Groton  Department  of  Utilities,  who  are  stationed  around  the 
clock  at  the  filter  plant  and  pumping  station  immediately 
below  the  dam.  There  is  a  manual  of  operations  for  the 
system  of  reservoirs,  of  which  Poquonock  Reservoir  is  the 
lowest.  Semi-annual  inspections  are  being  performed  at  this  dam. 

4.2  Maintenance  of  Dam 


Routine  maintenance,  involving  growth  removal  and  general 
housekeeping,  is  carried  out  by  city  personnel  as  needed. 
Periodically,  seepage  through  the  masonry  downstream  face  of 
the  dam  is  sealed  off  by  means  of  Bentonite  clay  and 
proprietary  compounds. 

4. 3  Maintenance  of  Operating  Facilities 

The  only  outlet  through  the  dam  known  to  be  functioning  is 
the  intake  to  the  pumps.  It  was  not  ascertained  whether 
the  abandoned  penstock  intake  to  the  old  pumping  station,  now 
in  disuse,  could  be  operated.  The  20  in.  dia.  outlet  pipe 
through  the  dam  is  inoperable.  The  bridge  with  "come-along" 
for  removal  of  spillway  stoplogs  is  adequately  maintained. 

4.4  Warning  System 

No  formal  warning  system  is  in  effect  at  Poquonock  Reservoir 
Dam.  An  informal  plan  for  emergency  procedures,  however, 
is  known  to  key  personnel,  although  not  documented. 

4.5  Evaluation 


All  existing  outlets  which  could  De  utilized  for  evacuation  of 
the  reservoir  in  an  emergency  need  putting  into  good  working 
order.  A  formal  flood  warning  plan  should  be  developed  from 
the  existing  informal  plan  for  emergencies. 


SECTION  5  -  HYDRAULIC/HYDROLOGIC 
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5.1  Evaluation  of  Features 
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a.  General 

Poquonock  Reservoir  Dam  is  an  80  year  old  structure  which 
combines  a  downstream  ashlar  stonewall  and  an  upstream 
earthen  embankment.  The  dam  impounds  about  900  acre-ft. 
of  storage  to  spillway  crest  level  and  an  additional 
300  acre-ft.  of  controlled  storage  to  the  top  of  19  in. 
high  stoplogs  which  can  be  installed  on  the  spillway  crest. 
From  spillway  crest  level  to  the  top  of  the  dam,  the  surcharge 
capacity  for  capturing  flood  inflows  is  about  760  acre-ft. 
of  storage  volume.  The  spillway  capacity  with  the  reservoir 
to  the  top  of  the  dam  and  with  the  stoplogs  removed  is 
about  1,200  cfs. 

The  drainage  area  above  Poquonock  Reservoir  covers  about 
14  square  miles  and  contains  several  other  reservoirs. 

For  a  major  storm  event,  some  of  the  runoff  will  be 
captured  and  temporarily  withheld  in  the  upstream  reservoirs, 
depending  on  how  full  they  are  at  the  beginning  of  the  storm. 
The  amount  of  runoff  which  is  not  held  back  by  the  upper 
storages  will  enter  Poquonock  Reservoir,  where  it  will 
either  be  stored  in  the  surcharge  space  or  passed  over 
the  spillway  and  dam.  To  ascertain  the  flood  magnitude 
which  can  be  handled  by  the  facility,  flood  hydrographs 
need  to  be  developed  and  flood  routings  made  through  the 
various  storage  facilities  for  a  series  of  floods  of 
different  magnitudes,  to  determine  surcharge  and  outflow 
amounts  at  Poquonock  Dam. 

The  general  topographic  characteristics  of  the  basin 
are  best  described  as  rolling  to  mountainous  terrain, 
for  which  the  March  1978  Preliminary  Guidance  for  Estimating 
Maximum  Probable  Discharges  (NED)  gives  a  suggested  CSM 
value  for  a  14  square  mile  drainage  area  of  about  1,550 
to  1,850.  On  this  basis,  without  specifically  considering 
upstream  storage  influences,  peak  inflow  into  Poquonock 
Reservoir  would  be  estimated  as  20,000  to  25,000  cfs. 

It  may  be  expected  that  a  considerable  reduction  in  this 
magnitude  of  inflow  would  be  effected  by  the  upstream 
retarding  impoundments.  Nevertheless,  with  a  spillway 
capability  of  only  1,200  cfs,  it  is  apparent  that  the 
Poquonock  facilities  would  be  adequate  to  handle  only  a 
relatively  small  flood  event  before  the  dam  would  be  over¬ 
topped. 
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The  more  detailed  analysis  given  below  was  therefore 
performed  to  take  into  consideration  more  exact 
runoff  characteristics  along  the  upstream  water 
courses,  and  the  routing  influences  of  the  upstream 
storages,  as  they  affect  the  Poquonock  Reservoir 
inflow. 

b.  Design  Data 

No  design  data  was  recovered  for  this  dam. 

c.  Experience  Data 

The  maximum  recorded  flow  at  the  stream  gaging  station 
800  ft.  downstream  from  Poquonock  Reservoir  Dam,  known 
as  "waste  weir  on  Great  Brook",  was  measured  on 
September  12,  1954  at  464  cfs.  This  was  the  result  of 
rainfall  on  the  watershed  on  September  11,  recorded  as 
6.15  in.  at  the  water  treatment  plant  weather  station. 

Other  major  storms  occurred  in  Connecticut  in  1936, 

1938  and  1955,  but  these  were  centered  more  inland  or  in 
western  Connecticut  and  did  not  produce  runoffs  at  Poquonock 
of  the  magnitude  of  those  experienced  in  1954  (Appendix  B) . 

d.  Visual  Observations 

No  evidences  to  indicate  possible  high  flows  through 
the  reservoir  or  in  the  downstream  channel  have  been  noted 
or  recorded. 

e.  Test  Flood  Analysis 

1.  Drainage  Areas 

The  14.2  square  mile  basin  drainage  area  above 
Poquonock  Reservoir  was  divided  into  six  sub-areas 
for  the  hydrologic  and  hydraulic  analysis.  A 
flood  hydrograph  was  prepared  for  each  sub-area  and 
flood  routings  were  conducted  where  flows  passed  through 
the  reservoirs  sited  on  the  streams.  These  sub-areas, 
noting  locations,  drainage  area  size,  water  course 
lengths  and  stream  slopes,  and  the  sizes  of  the  impound¬ 
ments,  are  noted  in  Section  1.3  and  are  delineated 
and  tabulated  on  Sheet  D-2  in  Appendix  D. 
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2.  Reservoir  Areas  and  Capacities 

Poquonock  Reservoir  at  spillway  crest  level  is 
reported  to  impound  about  300  mg.  or  about  900  acre-ft. 

For  determining  reservoir  surcharge  capacity,  planimetered 
areas  were  taken  from  contours  delineated  on  the  USGS 
2,000  ft.  per  in.  quadrangle  sheets.  Area-capacity 
curves  for  Poquonock  Reservoir  are  shown  on  Figure  3, 

Sheet  D-5.  The  computations  for  the  area-capacities  are 
shown  on  Sheet  D-4. 

For  determining  surcharge  storages  at  the  upstream 
reservoirs  for  use  in  flood  routings,  areas  were 
planimetered  and  storages  computed  in  a  similar  manner. 
Morgan  Pond  Reservoir  areas  and  capacities  are  shown 
on  Sheet  D-6;  Ledyard  Reservoir  areas  and  capacities 
are  shown  on  Sheet  D—  7 ;  and  Pohegnut  Reservoir  areas 
and  capacities  are  shown  on  Sheet  D-8. 

3.  Outflow  Discharge  Capacities 

For  use  in  the  flood  routings  of  the  inflows  through 
the  various  impoundments,  discharges  were  computed 
through  the  spillways  and  over  the  tops  of  the  dams 
on  the  several  reservoirs  upstream.  For  Morgan  Pond 
Dam  these  are  shown  on  Sheet  D-6;  for  Ledyard  Dam  on 
Sheet  D— 7 ;  and  for  Pohegnut  Dam  on  Sheet  D-3. 

4.  Test  Flood 

Poquonock  Reservoir  Dam  is  about  12  ft.  high  and  impounds 
about  1,700  acre-ft.  to  the  top  of  the  dam.  As  noted 
in  Section  1.2c,  it  is  therefore  categorized  as  intermediate 
in  size.  As  noted  in  Section  1.2d,  the  hazard  potential 
is  classified  as  significant.  The  Recommended  Guidelines 
for  Safety  Inspection  of  Dams  require  that  for  hydraulic 
evaluation  the  dam  adequacy  be  tested  for  a  0.5  PMF. 

5.  Precipitation  Data 

Precipitation  data  was  obtained  from  Hydrometeorological 
Report  No.  33,  which  for  the  southern  Connecticut 
area  approximates  24.7  in.  of  6  hour  point  rainfall 
over  a  10  square  mile  area.  This  value  was  reduced 
by  4  percent  to  apply  to  a  14  square  mile  total  area, 
and  by  an  additional  19.5  percent  to  conform  to  the 
area  fit  reduction  criteria.  The  6  hour  rainfall  was 
distributed  into  H  hour  incremental  periods  as  suggested 
in  COE  Publication  EC-1110-2-1411.  Infiltration  losses 
of  1  in.  during  the  first  hour  and  0.2  in.  during  each 
succeeding  hour  were  assumed.  The  net  rainfall  excesses 
for  developing  the  runoff  hydrographs  are  shown  on 
Sheet  D-9,  Appendix  D. 
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6.  Drainage  Basin  Criteria 
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In  order  to  evaluate  the  sub-drainage  basin 
characteristics  for  lag  and  transport  times,  needed 
to  develop  the  sub-basin  hydrographs  and  upstream 
reservoir  outflow  patterns,  stream  profiles  were 
plotted  from  the  USGS  quadrangle  sheets.  These 
profiles  are  shown  on  Figure  4,  Sheet  D-10. 

Stream  lengths  for  each  sub-basin  were  evaluated  for 
time-of-concentration,  lag  time  and  average  flow 
velocities.  The  resulting  values  are  recorded  on 
Sheets  D-ll  and  D-12.  A  weighted  average  equivalent 
flow  velocity  within  the  various  basins  is  about 
0.9  ft.  per  sec.  and  transport  velocity  between 
sub-basins  is  about  1.1  ft.  per  sec. 

7.  Selected  Unitgraph 

The  unitgraph  used  for  developing  the  various 
sub-basin  inflow  hydrographs  is  the  curvilinear 
adaptation  of  a  triangular  unitgraph,  shaped  as 
described  in  Design  of  Small  Dams.  These  unitgraphs 
for  the  variously  adopted  time-to-peak  values 
selected  for  the  differing  sub-basins  are  shown 
on  Sheets  D-13  and  D-14 . 

8.  Runoff  Hydrographs  and  Flood  Routings 

Runoff  hydrographs  were  prepared  for  each  of  the 
sub-areas  selected,  after  which  they  were  appropriate! v 
routed  through  Morgan  Pond,  Ledyard  and  Pohegnut 
Reservoirs,  to  form  the  inflow  hydrograph  into 
Poquonock  Reservoir.  This  inflow  hydrograph  was  then 
routed  through  Poquonock  Reservoir  to  ascertain  reservoir 
outflows  and  surcharge  storage  encroachments. 

Sub-basin  hydrograph  printouts  and  flood  routings  prepared 
using  the  COE  HEC-1  computer  program  are  shown  on  Sheets 
D-15  to  D-89,  incl.  Sheets  D-15  thru  D-36  show  the  various 
0.5  PM  test  flood  runoff  hydrographs  and  flood  routings  for 
determining  the  inflow  into  Poquonock  Reservoir.  The  peak 
inflow  for  the  test  flood  is  6,683  cfs.  Sheets  D-37  and 
D-38  show  flood  routing  results  at  Poquonock  Reservoir  Dam. 
Sheets D-40  thruD-64  are  hydrographs  and  flood  routings  for 
a  0.2  PMF  runoff.  Sheets  D-65  thru  D-89  are  hydrographs 
and  flood  routings  for  a  0.1  PMF  runoff. 
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Flood  routing  results  for  the  Poquonock  Reservoir, 
as  determined  from  the  above  calculations,  are  as 
follows: 
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In  calculating  the  outflow  over  the  dam,  it  has  been 
assumed  that  the  saddle  to  the  left  of  the  dam  would 
not  be  overtopped. 

From  the  above,  it  can  be  seen  that  the  dam  will  be 
overtopped  for  inflows  in  excess  of  about  0.15  PMF. 

On  this  basis,  the  dam  and  spillway  are  judged  to  be 
adequate  to  accommodate  only  about  30  percent  of  the 
test  flood. 

It  should  be  noted  that,  in  the  flood  routings 
through  the  Poquonock  Reservoir  Dam  spillway,  the 
spillway  outflow  conditions  were  assumed  to  be  with 
the  stoplogs  removed  and  with  the  reservoir  storage 
at  the  sill  of  the  spillway  crest  at  the  start  of  the 
routing.  In  the  event  that  the  stoplogs  were  in  place 
and  the  storage  was  within  the  surcharge  space  at  the 
start  of  the  flood,  the  facility  would  not  be  able  to 
handle  the  flood  magnitude  indicated. 

f.  Dam  Failure  Analysis 
1.  Spillway  Adequacy 

The  spillway  crest  is  considerably  constricted 
by  the  wide  pier  blocks.  If  they  were  to  be 
removed  and  replaced  by  thinner  piers,  spillway 
outflow  capacity  would  be  substantially  increased. 

It  is  estimated  that,  if  the  existing  blocks  were 
replaced  with  about  five  one-foot-wide  piers,  with  the 
reservoir  to  the  top  of  the  dam,  the  spillway 
discharge  would  increase  by  about  25  percent. 


The  riprapped  slope  downstream  from  the  spillway 
crest  appears  adequate  to  accommodate  a  considerable 
overflow  without  being  washed  away.  However,  no 
anchoring  protection  appears  to  have  been  provided 
at  the  toe  of  the  slope  to  forestall  an  undermining  and 
subsequent  loss  of  the  riprap  from  that  cause.  The 
scouring  velocities  at  the  end  of  the  riprap  for  higher 
spillway  outflows  are  estimated  to  be  up  to  25  ft.  per  sec., 
which  would  undoubtedly  cause  a  severe  scour  and  the 
erosion  of  a  deep  hole  at  the  end  of  the  riprap.  Once 
the  riprap  was  undermined  and  washed  away,  erosion 
to  the  very  toe  of  the  downstream  ashlar  masonry  wall 
could  occur.  The  wall  could  then  be  undermined,  and 
the  integrity  of  the  entire  dam  threatened,  even  though 
the  dam  might  not  be  overtopped. 

2.  Breach  Failure  of  Dam 

A  breach  with  the  reservoir  level  at  the  top  of 
the  dam  would  release  a  flood  wave  to  the  valley 
downstream.  The  rule  of  thumb  criteria 
suggested  in  the  NED  March  1978  Guideline  Report 
would  be  applicable,  assuming  a  trapezoidal  gap 
with  a  50  ft.  bottom  width  and  1.4  to  1  slopes, 
eroded  to  a  12  ft.  depth  measured  from  the  top  of 
the  dam.  The  outflow  through  this  gap  would  be 
approximately  5,000  cfs.,  which  when  added  to  the 
spillway  discharge  of  1,000  cfs.,  will  produce  a 
flood  flow  of  6,000  cfs.  in  the  downstream 
channel  (see  computations  on  Sheet  D-90) . 

3.  Downstream  Channel 


The  conditions  in  the  river  channel  downstream  from 
Poquonock  Dam  are  discussed  in  Section  1.2d  and  3.1e. 

If  not  already  washed  out  by  spillway  outflows  with 
surcharge  heads  below  the  top  of  the  dam,  the  U.S. 

Route  1  bridge  would  be  expected  to  be  overtopped  and 
washed  away  owing  to  a  flood  surge  from  a  breach  in  the 
dam.  The  Penn  Central  Railroad  crossing  over  the  Poquonock 
River  would  also  be  threateded.  The  filter  plant. 


sludge  pump  station,  sewage  pump  station  and  other 
facilities  of  the  Groton  Department  of  Utilities  would 
be  within  the  affected  area,  with  possible  flood 
depths  of  about  5  ft.  The  church  and  several  small 
commercial  establishments  in  the  vicinity  of  the 
Route  1  bridge  would  also  be  similarly  affected. 

Delineated  on  Sheet  D- 91  in  Appendix  D  is  the  area 
which  could  be  flooded  by  a  breach  failure  of  the 
dam  (quad  sheet  graphic) . 
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SECTION  6  -  STRUCTURAL  STABILITY 


6. 1  Evaluation  of  Structural  Stability 

a.  Visual  Observations 

The  field  investigations  of  the  embankment  revealed 
no  significant  displacement  or  distress  which  would 
warrant  the  preparation  of  slope  stability  computations 
based  on  assumed  soil  properties  and  engineering 
factors. 

Although  the  ashlar  masonry  wall  joints  appear  to  be 
mortared  and  the  dam  was  probably  built  as  a  masonry 
retaining  wall,  it  is  by  no  means  certain  from  visual 
observations  that  this  is  the  case.  The  wall  may  have 
been  laid  up  as  a  "stonewall"  with  open  jointing.  The 
ratio  of  base  width  to  wall  height  as  shown  on  the  original 
design  drawing  is  only  0.38  to  1,  which  for  a  wall  founded 
on  earth  would  be  unstable  under  hydrostatic  loading. 

Nevertheless,  while  the  design  is  not  necessarily  in  accord 
with  modern  standards,  the  successful  performance 
history  since  the  turn  of  the  century  does  indicate 
that  the  design  and  construction  were  adequately 
performed . 

b.  Design  and  Construction  Data 

No  design  data  appears  to  exist  for  this  dam  construction 
in  1901,  and  the  only  plan  of  record  is  that  by  Daboll 
and  Crandall,  Engineers  of  New  London,  CT.  The  plan 
indicates  that  the  present  configuration  was  superimposed 
on  an  earlier  dam,  the  key  addition  being  the  stepped 
masonry  wall  and  the  upstream  embankment.  No  information 
on  foundations,  other  than  that  on  the  1901  plan,  is 
available.  It  is  not  known  with  certainty  whether  the 
dam  was  built  in  accordance  with  this  plan. 

c.  Operating  Records 

Operating  records  are  maintained  by  the  City's  Utilities 
Department  personnel  at  the  administration  center  of  the 
filtration  plant  complex,  adjacent  to  the  dam  site. 
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•  • 


•  • 


•  • 


•  • 


•  • 


•  • 


•  •  • 


•  •  •  • 


•  •  • 
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Post  Construction  Changes 

Subsequent  to  the  original  construction,  a  new 
filtration  plant  complex  was  constructed,  and  the 
original  facilities  abandoned.  It  is  understood 
that  the  heavy  riprap  on  the  spillway  discharge 
apron  was  placed  in  1968,  replacing  a  dislodged 
rock  crib  apron.  While  neither  of  these  changes 
adversely  affect  dam  stability,  the  persistent  and 
fairly  heavy  leakage  through  the  abandoned  plant 
requires  attention  (see  Section  7). 

Seismic  Stability 

The  dam  is  located  in  Seismic  Zone  No.  1,  and,  in 
accordance  with  Phase  I  guidelines,  does  not  warrant 
seismic  analysis. 


SECTION  7  -  ASSESSMENT,  RECOMMENDATIONS  &  REMEDIAL  MEASURES 


•  • 


7.1  Dam  Assessment 


a.  Condition 

On  the  basis  of  the  Phase  I  visual  examination,  the 
Poquonock  Reservoir  Dam  appears  to  be  in  good  condition 
and  functioning  adequately.  The  deficiencies  revealed 
indicate  that  additional  investigations  should 
be  undertaken  and  that  some  additional  maintenance  work 
is  also  needed.  The  spillway  will  only  pass  about  30  percent 
of  the  0.5  PMF  test  flood  without  overtopping  the  dam. 

The  riprap  on  the  upstream  embankment  face  does  not 
extend  up  into  the  area  affected  by  wave  action,  which 
has  resulted  in  erosion  of  the  slope.  There  is  also  some 
embankment  erosion  near  the  spillway  inlet  walls. 

Excessive  brush  and  marsh  growth  is  found  both  upstream 
of  the  spillway  and  in  the  downstream  channel.  There 
are  several  minor  seepage  locations  through  the  face  of  the 
masonry  dam  and  the  downstream  riprap,  and  some  more  serious 
leakage  through  an  abandoned  treatment  plant  and  pumping 
station.  The  only  operative  outlet  from  the  reservoir 
is  the  intake  to  the  pumps. 

b.  Adequacy  of  Information 

The  lack  of  in-depth  engineering  data  did  not  allow  for  a 
definitive  review.  Therefore,  the  adequacy  of  this  dam 
could  not  be  assessed  from  the  standpoint  of  reviewing 
design  and  construction  data,  but  is  based  primarily  on 
visual  inspection,  past  performance  history  and  sound 
engineering  judgment. 

c.  Urgency 

The  recommendations  and  remedial  measures  enumerated  below 
should  be  implemented  by  the  owner  within  one  year  after 
receipt  of  the  Phase  I  Inspection  Report. 

d.  Need  for  Additional  Investigations 

Additional  investigations  are  required  as  recommended 
in  Para.  7.2. 


•  • 


•  • 


•  • 


•  •  •  • 


•  • 
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7.2  Rec  ommendatlons 


It  is  recommended  that  the  owner  should  retain  the  services  of  a 
competent  registered  professional  engineer  to  make  investigations 
and  studies  of  the  following,  and  if  proved  necessary,  to  design 
appropriate  remedial  works: 


1.  Investigate  the  construction  of  the  downstream  masonry  face- 
wall  and  perform  a  structural  stability  analysis  to  determine 
the  safety  of  the  dam  under  flood  surcharge  loadings. 

2.  Review  spillway  outlet  channel  flow  conditions  and  determine 
whether  modifications  are  required  to  forestall  a  possible 
undermining  of  the  riprap  slope. 

3.  Determine  the  elevation  of  the  swale  200-300  ft.  east  of  the 
dam  and  evaluate  any  impacts  on  flood  outflows  from  the 
reservoir. 

4.  Review  all  previous  studies  for  raising  the  dam  and  making 
alterations  to  the  spillway.  Determine  whether  the 
ability  of  the  facility  to  handle  higher  inflows  should 

be  improved. 


5.  Determine  whether  existing  outlet  facilities  are  adequate  for 
reservoir  drawdown  under  emergency  conditions. 

7.3  Remedial  Measures 


a.  Operating  and  Maintenance  Procedures 

1.  The  stoplogs  on  the  spillway  should  be  immediatelv 
removed  and  left  removed  until  all  the  above 
recommendations  and  all  other  remedial  measures 
have  been  implemented. 

2.  The  erosion  of  the  upstream  embankment  .slope  Sv  .  r.v 
action  should  be  repaired  and  protected  bv  new  •  .  '  o 
extended  at  least  to  the  upper  limits  ot  toe  er  :<■ ; 

3.  Scoured  areas  of  the  embankment  adjacent  t  toe  .  .  .  . 
walls  should  be  repaired. 


1 


► 


I  I 

a 
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4.  Brush  and  marsh  growth  should  be  removed,  both  from  the 
downstream  channel  and  from  the  area  upstream  of  the 
spillway. 

5.  Seepage  through  the  face  of  the  dam,  and  at  the  downstream 
toe  of  the  riprap  slope  below  the  spillway,  should  be  moni¬ 
tored  once  per  month  for  changes  in  turbidity  and  volume. 

6.  The  serviceability  of  all  reservoir  outlets  now  in  disuse 
should  be  checked  and,  if  possible,  they  should  be  made 
operable  for  emergency  evacuation  purposes. 

7.  The  source  and  path  of  the  leakage  through  and  around  the 
abandoned  filter  plant  and  pumping  station  should  be  in¬ 
vestigated  and,  if  possible,  the  leakage  should  be  stopped. 
The  leakage  should  be  monitored  for  changes  once  per  month. 

8.  The  dam  should  be  monitored  monthly  for  new  muskrat 
burrows  and  steps  taken  to  eliminate  anv  infestations 
which  may  occur. 

9.  A  formal  surveillance  and  flood  warning  plan  should  be 
developed  from  the  present  informal  plan. 

10.  The  current  practice  of  having  semi-annual  technical  in¬ 
spections  of  the  dam  and  appurtenant  works  should  be  con¬ 
tinued. 

7.4  Alternatives 


The  only  appropriate  alternative  to  these  recommendations  appears 
to  be  to  operate  the  reservoir  at  lower  levels  so  as  to  provide 
more  storage  for  extreme  flood  events. 


m 


» 
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APPENDIX  A 


VISUAL  INSPECTION  CHECKLIST 
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VISUAL  INSPECTION 
PHASE  I 


>  • 


Identification  No.  00231  Name  of  Dam:  Poquonock  Dam 

Date  of  Inspection:  13  November  1978 

Weather:  partly  cloudy  Temperature:  45°F 

Pool  Elevation  at  Time  of  Inspection:  21.9 

Tailwater  Elevation  at  Time  of  Inspection:  Variable  (tidal) 


Pasquale  E.  Corse 

Carl  J.  Hoffman 

Thomas  C.  Chapter 

i  K 

James  H.  Reynolds 


I  I 

Ronald  Munro 


George  Merceron 


INSPECTION  PERSONNEL 
i  Louis  Berger  &  Associates,  Inc. 

Louis  Berger  &  Associates,  Inc. 

Louis  Berger  &  Associates,  Inc. 

Goldberg  Zoino  Dunnicliff  & 

Assoc. ,  Inc. 

OWNER'S  REPRESENTATIVE 

Superintendent  of  Operations, 
Water  &  Pollution  Control, 

Dept,  of  Utilities 

Reservoir  Patrolman 


Acting  Project 

Manager  *  * 

Hydraulics , 

Structures 

Hydrology, 

Soils  '  • 

Soils 

City  of  Groton 

City  of  Groton  i  • 


>••••• 
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VISUAL  INSPECTION  CHECKLIST 


VISUAL  INSPECTION  CHECKLIST 


VISUAL  INSPECTION  CHECKLIST 


VISUAL  INSPECTION  CHECKLIST 


VISUAL  INSPECTION  CHECKLIST 


VISUAL  INSPECTION  CHECKLIST 
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APPENDIX  B 

PLANS,  RECORDS  &  PAST  INSPECTION  REPORTS 
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Date;  October  23.  1978 

City  of  Croton 
Department  of  Utilities 
Reference  Plan  Number 

Pocket  _ 57 

i  Folder  _ 5 

Plan  2 


DAIS,  DIKES,  AND  EMBANKMENTS  QUESTIONNAIRE 


Insured ;  The  City-  of  Croton.  Department  of  Utilities 

295  Meridian  Street,  P.  0.  Box  820 _ 

Groton,  Connecticut  06340 _ 

Name  of  Dam;  Poquonnock  Reservoir  Dam _ 

Location  of  Dan;  Town  of  Groton.  Connecticut _ 


THE  DAM  OR  STRUCTURE 

1.  By  whom  designed  Only  Plan  of  Record  (Proposed  plan  done  by  Daboll  and  Crandall 

Engineers,  New  London,  Connecticut) 

2.  By  whom  constructed  _ Unknown _ 

3.  Year  constructed  1901 _ 

4.  Type ; 

(a)  Earth  with  or  without  riprap  facing  _ _ _ 

(b)  Earth  with  concrete  core  wall  (with  or  without  riprap  facing)  _ 


(c)  Concrete  _ . _ 

(d)  Other  Mortar  rubble  face  with  impervious  backing 


Size; 


(a)  Length  350  feet 


(b)  Height 


15  feet 


(c)  Width  at  base  25  feet _ 

(d)  Width  at  top  10  feet _ 

Anchorage ; 

(a)  How  are  wings  of  dan  secured  (built  into  rock  ledge,  earth  hillside, 
etc .  ) 

Built  into  earth  hillside _ _ 

(b)  Foundation  unier  dan  (founded  on  rock,  earth,  width,  etc.)  _ 


Founded  on  earth 


-2- 


7.  Water  Impounded: 

(a)  Area  139  acres  or  0.22  square  mile 

(b)  Average  depth  15  feet _ _ 

(c)  Depth  at  spillway  2  feet _ 


(d)  Depth  at  dam  15.5  feet _ 

(e)  Water  supply: 

1 .  River  _ 

2.  Spring  _ 

3.  Other  Great  Brook  watershed  -  approximately  15.4  square  miles 


(f)  Length  of  time  to  refill  Varies  with  seasonal  precipitation _ 

1.  Approximate  area  of  water  used  Usable  storage  capacity  -  300  million 

gallons  or  921  acre-feet _ _  • 

(g)  What  is  the  water  used  for  Public  water  supply  reservoir _ 

8.  Control :  _ _ 

(a)  Gates;  None.  Removable  flashboards  only.  • 

_  _ 1. _ Size  Three  (3)  flashboards  19  Inches  bv  16  feet  four  inches _ 

2.  Number  Three  (3) _ _ 

3.  Location  with  respect  to  bottom  of  dam  Spillway  elevation  -  22.00  • 

_ _ mean  sea  level;  Top  of  flashboards  -  23.60  mean  sea  level _ 


(b)  Diversion  tunnels;  None  •  • 

1.  Number  _ N/A _ 

2.  Size  _ N/A _ 

(c)  Spillway;  •  • 

1.  Size  90  feet _ _  _  _ _ 


•  • 


•  •  •  • 
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2.  Elevation  with  top  of  darn  Spillway  elevation:  22.00  mean  low 

water:  Dam  elevation:  25.50  mean  low  water. _ 

|  - 

CONDITION 

1.  Maintenance,  inspection,  and  operation  Semi-annual  inspections  conducted. 


Preventive  maintenance  performed  as  required. 


Erosion  or  deterioration  of  dam  structure 

None 

3. 

Seepage  through  dam  Yes . 

— 

(a)  nive  location  and  approximate  amount 

Various  locations.  Appears  to 

be  minimal. 

4. 

reservoir 

Use  made  of  property  bordering  htktr  area 

Watershed  Protection  Utility 

Storage  Yard.  Water  and  Electric  Operations 

Buildings,  and  Water  Treatment 

Low  Lift  Intake  Pump  Station. 

fal  How  affected  by  lowering  of  water  level  Water  supply  intake  located 

on  this  reservoir. 

PUBLIC  EXPOSURE  AT  DAM  SITE 

1 

Road  across  dam  No 

1 

2.  Is  public  allowed  access  to  dan  No _ 

3.  Is  supervision  maintained  full  time  Dally  reservoir  patrols  maintained 


•  • 


•  • 


•  • 


CONDITIONS  DOWN  STREAM  FROM  DAM 

1.  Slope  of  land  from  base  of  dam  down  stream  50  horizontal  to  1  vertical 

2.  Give  width  of  valley  or  gorge  below  dam  120  feet _ 


3 


Does  spillway  discharge  into  this  valley,  gorge,  or  river  bed  River  bed 
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4.  Number  of  bridges  that  might  be  affected  by  flood  conditions  should  dam 

rupture  One  (11 _ 

(a)  Give  size  and  stability  of  structure; 

Route  1  highway  bridge  over  Poquonnock  River. 

Span;  27  feet;  clearance  height;  6  feet. 

Concrete  encased  steel  I-beams  with  twin  stone  rubble  masonry 
arches. 


•  • 


•  • 


•  • 


5.  3uildings  and  structures  that  would  be  affected  by  dam  failure  (power  plants, 
piers,  etc.) ; 

•  • 

Filter  Plant  Sludge  Pump  Station  and  Town  of  Groton  Sewage 
Pump  Station 


II 


•  • 


•  • 


•  •  • 


••••••• 
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•  • 

6.  Dams,  weirs,  and  flood  gates  in  stream  bed  which  might  be  affected  by  data 
failure : 

(a)  Size 

(b)  Distance  from  dam  in  question  •  • 

Poquonnock  Reservoir  Dam  weir 

(a)  Size:  22  feet. 

(b)  Distance  from  dam  in  question:  0.05  mile.  •  • 


•  • 


•  • 


•  • 


•  • 
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Appendix:  ARCHITECT  ENGINEER  _ WALTHAM, MASS _ 
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POQUONOCK  DAM 


3.  Downstream  face  of  dam  and  spillway. 


4.  Part  of  spillway  and  downstream  riprap. 
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